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imm&\ mmm 

muni:® z mmiMJimm tom^fe \%wbji^ z mm^nmm t © mwp & < 
mmuojimm t mmmnnm t ©us &c«e & epant- s > 

a 

iTS^t &&|ft £ t 2 flBttattftHttX&lB. 

X«@&j£^£1*> 

afflux* i: lufadux*® ^ 05 m * rc tt«snx* ii i&wB^«m® t © ra©*i> & < 
«rfi-f * y ^Wkfa xm&irz wx.m a ttmmxmm * « iaia^m«@ ©4> 
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mi&wsDmmm icjs d t mmunu -z&w v t=.m^m t mmtanmm tarn 
Mmmmm. ^mmmm -rs^fe g mm^mmnsji^m. 

Mioses] MJiffi%M&t~teiM^Mft*fc-&v&'pte< a%-x<Dm\i 

[0 0 0 1] 
[0 0 0 2] 

l/-^H>KH$>TOv^ (Cu) £MVN5lfr£^0iiJC&oTV^ o r©®©^ 
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. it^mnmm (cmp) \z£v^m<DM*m : £-t££oKi,x^% 0 

[0 0 0 3] 

S i0 2 ^e J 5&^MM^Low-K#)l^CDJSig^2$:ii^L. ^©^^2 
CDPWC 'jy^57-f • oi>y^>^^lc «fc U b^-;b3 h!Bi^^4 

[0 0 0 4] 

*mm?z a *<d&. fc^wmmmm (cmp) ic±*k $ysm2jt<z>i«6£ 

2 cz>;g®£ & ra^m— *£m\zir& 0 rtitc^y, ins (c) ic^f «fce)icil6 

[0 0 0 5] 

AnXtCj:oT»X%lC#<©^R&2:^^fflbTbte)fc^> »IX#I©# 

tt^ftt*. tot, v^ic#^<z>^tt£«&e>;i fc^anxSr^rfctfT? 

[0 0 0 6] 

, mffimm&&2>o m&©iox^t±, ^^ae^^x^^m^tc, tf^ 
m.mz .t § »x^KM^«^© * k& km^-r > b&m©^©^ t> r 
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[0 0 0 7] 

*y&Mib 1 2 b h ■&&M7bmm&&iz. uax.mm 1 4 ^i&iti 1 6 ^a>m\z 

111 7 £;frbT«ffi&rafbOO, iUX«@l 4 1 6 

1 0 lL<bf%Kffib&klkm 1 9 &jBlfcM$©«# 1 8 5:Mbt> fcfcWXft 1 0 

##<Z>«e#l 8 2 0 5:-r^->^m^l 2 a, 12 b T?*iMfc«t>f tf> 

x*i o^^nx«@i 4 i:or^©m#^MM7jc^<z>m#:i so^wciot, w. 

Mxmi ocDinx»@i 4 fc*rai-**®ic«l&bT, d^-e©^x#ji Ojg 

mo^mtm+Jry 2 2 £>^£^#>> m#dx^ 1 0 1 0 a 

2f-> 2 2 &MJ&£-fr&o &J&Kl£oT£j&£*lfc£JiS#Sl2 6 »67j<#tf>^ 
#U 8#K:»#U 3»X%1 0CD^®JC^ofc^7K^^#l 8(D^ICJ: 

[0 0 0 8] 

±M<D J: e> JC, * > & «JB b T#*tt*m©flHX £ ff e> «^iHXiC % 
o T », ^5fctf> Wfc&ttX tc 33 V % T - tt iCffiS 3 *t T V* <5 SfcteffiJflfflMS & ^ <Z) * * 

y*xm«t*«^C€a«fiirxi:ttH^-&fc«)'r»*. o*y, -m<Dmninn:iz 

*a»tc«*bTitix > r & £ e> ttfe y, «;u*ffia©flnx*fc5*bfci$K:> 

«»X*^X^fc<0te«SiW< C14:T*ilIXCD3ie &ih«b, M^X^^iDX^© 
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£5„ lj^u ttf^©j:e>ic, EmmnmiMJim(Ditmmmx^m^mm^rc.m 
mmjimx^t, xj^ mm) mmticiibt^^ < t Rjsa^m^© 

<Z>S®£XA («@) 7«Mbfc«liHC, #[IX*il«t#£bTbiOo 
[0 0 0 9] 

<, OH" -f *->*<z>jRj£« £ «trx#M^ «:«*•*• & r i: 

[0 0 10] 

«v^x»«T?iwx%*bT^»«cDii?v%g»^&^^^«±^K:bfc« 

[0011] 

[M & jsp^-r s tc ®><b^m 
»*siK:ia«©»WH:, *inx«s:*i»e«ic«fi?"rs##»i:, ttrsa^ 
a$T?## b fe«inx4bKi 5eig a ^fcinxm® fc, tsfsa«i*we«» b £«ix% 
tc tttnt & mnnm t . m\uim £ mi b#&x«is t © is * £ &»x © £ t&ffift 

-r & «*x^ * itr mhx*« * « sjfi mnnm <D'j>&<t : b-%£<z>mK 

*rs«3lC£, t|ffa«#^^#^bfeWX^i:l5IBinxmStS:2VN^tRl^-B: 
[0 0 12] 

z. n k «fc y , anxKf * fe «inx * ic & w s «iux ^ £ a 65 £ -r £ inx^ 
3* i: & jfcisi b T £ £ £ sc*B a ^ s tfnxs & r ©fl&xstc j£ 
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^pp2 0 0 2-0 0 1 7 3 7 ^ 

[0 0 13] 

"i*- s«e s^arr * ^ * & * * f»#^i i «*©«j!Mtoxi6«-c & £ . 
«j»anxici&oT«, jnx«S4i»««s©WK:«ii#'r««as:— siciw# , r 

tot, M^^x«@^i^mm@©!sic«jS&'rsm^&--^icw»ufc#^ic 
^otit *iwx*fc^x««fc*i«>^i«abT«»iDX^*«^cswifir ($fWB# 

[0 0 14] 

tsi^^ 2 §B^<JD«fl?JHXagT? & s „ 
r.*uc #^a$^#bfcMJirx%i:inxm^i:^svMc#i^$^:oo, 

sftiRe&Kiffi^as&s-ftTfSMinx&ff^w^Jc, scaa*©^^***** 

[0 0 15] 

3tiK:«J:y, «^ffi^#»bfc*iiDX«»4:JtIX««4:«:SvxK:^IftS-ftt3o, 
^7 t yy^Kiffl^M»S*T«#flIXS:ff'5#'#K:, X-r^ ^SJCfctf&^lt 
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[0 0 16] 

& # 6> ilIX«@ & $ Hr, ^#PX$5 £ ItflSiDXm® £ © RS * »*i»Xft ii Iff 
U t&IBiHX«Mi:ttrfa^«1t@i:©ra{cmi±$:m*IIboo. fflB 

xmmum boo xi» §^rfc^#fhts mm x & & „ 

[0 0 17] 

»**7ice*<z>»iHWu jnxiB»l9*fettinxitff»*»ic«^s^as< 
mmmmmKAiJh, mmw<Qmmmzmvxmmun&xuwLrc.muj:®ii 

[0 0 1 8] 

#<Z>»X^<D^£tfiIU ■*CDtftW^fcBfl9jWX^©ffi«-5 s -* fct&BB 
at««ff»»lcA*b, M^®m^c/SbTtaSH##ap*e#^bfe^X#;^ 
«fflBijnX«@ £ CD ffifcfft & * * ^SIC £ W S #iLB?B ft jRtf W«f 

[0 0 19] 
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[0 0 2 0] 

tt, S«W£_tl*l£ (7x>fX7^) lC^^&#^£*K#l#g&3 0 
^^^5>^y,.S^itIX«M3 2il^itS3 4i:$:f||IIX«i3 2 h 

m^v K3 8 t-&mx. mmumvs o<D±^Kmm^y K3 s^aagstv^ 

[0 0 2 1] 

f|4 2©fl!l2ffc. »«##gP3 0T^^L^»«Wi:SnX«^3 2 i: £*B*fMlfr 
lSEl&glSi: 4 OTe^nTVNS,, f UT, ^#4 2^^ 

(UlIEKfglS) 4 4 £<DmiZ$^ ^>Wb4 6#fK«£;ft, ^niCi: 

oT, =e-# (HiigMO 4 4 0lii:ffot, mffifelfc&s o tfmWNIkU 

[0 0 2 2] 

mm^v K3 7K¥^t^icMtt;&^£^MmT-A4 8(D^mmicmn^ti 

54©#^{C. ««##BP3 0T*^L£g$tW£#&Xtt#3 2 £ & *B*f Mtfr £ 

-arsfg 2 lEi&gp i:LT©^-^56 tfffimm 5 4 ^-#{c_hr»t-s * e> icge® 

S*lTV^„ fbt, rCDSH&Slf5 4 (H2|gg&§|$) 5 6^©^:^^ 

^ ytfsOlb 5 8jWtt^£*l> r^lCjCoT, (!£2igffrgP) 5 6CDIE 

»fC#oT, ^gfr$|5 4 £^g&7-£.4 8#— ftlCMlfr (EJ3^> -t&ZolZte^ 

WI'W K3 8», SlK##BP3 0^^U£»«W£;&I1X«4I3 2 £ 
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[0 0 2 3] 

tt#^5r>£|jl*iMli6 2 a, 62bil, rcr>^tt*^^->^Si$i6 2 a, 6 
2 bK:»5iinfc3Rifttt*^*>*ijlK6 2 c h©3JS#3t^^^$flTVA^ 0 

>f*>3Sfil^ (StJSflO 4 0©#«JfM6 2a, 62b, 6 2clt 
[0 0 2 4] 

sajcmu ^77 hm^<Dm.M<D}t^if^yh^iivf^^ z&y^ybm 

[0 0 2 5] 

&lC<i;U, ^77hi?:fAU |k{C#Abfe^77biS:, 

9 ffiliE# 2003-3006540 



^pp2 0 0 2-0 0 1 7 3 7 ^ 

y, hM^lC#A$tl<5-f 5fr>£&3£WU *^l?5me q/g^nTlg-e 

[0 0 2 6] 

^ft^i#4O0#«It6 2a, 6 2 b, 6 2 c <DMW£ hX 
[0 0 2 7] 

, .(7*, *^») (HBft&ftf) TZZtT*. 5 V 

30J;^C, ^t>$i*4 0©#tIM6 2a, 62b, 6 2cl:7-t> 

[0 0 2 8] 

-f;f >3£*&#;4 0(Z)#^J»#6 2 a, 6 2 b, 6 2clT-*^i 

stfcWx^stt^iWRs*!.* y -efc < > M'ffitc j; y u^-t < &s 

*'*>£tfe#i: : fefi'&3*fcy* W :t>£gl#;4 0 (D&mM 2 a, 6 2 b, 
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[0 0 2 9] 
[0 0 3 0] 

sustsatfy (iciooo/DT-^tiS) «flf*«&y» 

[0 0 3 1] 

fctfOCfcoTMu Kfc*flllK:««|Eiiixf^M^l5&^&Tf*y, «ftrx*m£J: 

Ota, H8rtMi««ift««*4:<fcy, mmwmuj:nmt.tez>&5K^x%£^ 0 



2003-3006 5 40 



^2 0 0 2-0 0 1 7 3 7 ^ 

&i0xtfMS#£b5fc#>, 116 8 ©iSiill u feist 6 4 ^itiiti 3 2 

m&©i&®c^ufcma&;&nxm@£fcu i««tn £ r § £ 
ts„ 

[0 0 3 2] 
[0 0 3 3] 

M'SM^fcte^mffiiz^ y bVN 0 
[0 0 3 4] 

S««#BP3 o©±:#K:tt, S«#^glS3 0T?##bfc««W4:T»S-e:fe« 
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fc%m& 10/iS/c mJ^T ( 1 a t o m, 2 5 ICgUM, J£*TH? £) 

*^«tt*©f^fc »J iC«^#^ 5 0 0 /tS/c mJKT©**^, ftt^tit 

jJWfcJtSffiX^Sffi&BfcireS, ff^tt©*V>i&X##&*l5- 
[0 0 3 5] 

44> (&2£&ft) 5 6 (ft 3 IBM) 60tM»tS 

iMW7 2 5!)me.titv^, i-fc*^, ^ti^^^e-^ (fliidis) 44, 
5 6, 6 <>&, wmfflw*tm&y--tf i £-z~zmj&zft> Wimmmni 2^e>© 

[0 0 3 6] 
[0 0 3 7] 

«inx«<z)aiix«rcD^ftff-*^-B- o*y, x- Y$t©&i-;*M£ffiP®£& 

(x, y, Z x ) ftfHMU ^®Mf-^ &l!tffi«IW7 3 

©jffiaj^Tf^eteinx®©^©^^^---* ( x » y, z 2 ) ^nwcmig 
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[0 0 3 8] 

I^Cfeotii, ^inxt;w^inx«^3 2 n i>m\*i btW»^4 S § 

[0 0 3 9] 

-eziT?, dfiDfliUC&o'tfci, M7&<?> £e>tCbTA;frb£^-#^e>. #jse*j& 
tCfeW«Zfft#IftICDiIIX*Z x ~Z 2 dtf>#[IX#Z x -Z 2 ^6>^-^t 

(ft 4 4 %^btlJtijM53 (S$k) ^ 

^E-* (H 2 Igg&gB) 5 6 ^btS§7-i4 80ll{Cff9«i^>y K 

3 8 o>^^(ommmm. msmmm eomt«iMK3 8 

.©BIS (^^) 3&K&**i-eix8fcJ£U rn^M-^S:^-* 4 4 

, 5 6, 6 0lCA3bb T/dtt (Kftft) 4 4, 5 6, 6 0 feftft 
[0 0 4 0] 

#cic, z<d tffliif .j: 5 a «? #nx jc o v > t m m -r & . 
^bfea6*w&**«f*ap3 ofKfi^b, »r-A4 8 zmmtmr. 

mm^V F3 8 &&Kfit#ffi3 0T^^FbfeS^W©Jl^<Z)BT^CDinX^g*T' 
^»£iir£ 0 JiTtfrM^-* 5 0 £Jjg«frbT«*'^ K3 8T^t, « 

K3 8GDWS8&3 6(^)T®^^^fe^^>^^#4 0 &S«#f$§P3 0 
T«b^SiW&©«® (J:®) Kigali 2 1*5 *\ *fett5Bc«S*S. 
[0 04 1] 

z.<Dftnr\ mm 6 8 &tg«bTinx**3 2 £^««;fi3 4 *:tf>iig&c--5t<z> 

««#*#3I5 3 0fc««^y K3 8 ££acHPf£ (BSD 
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*S tifc*#>f * > * r=. fcfcfcflMfcllK ytyiz^^x, mWNlzMtf £ *i 

fit (mm e) ©mj»inxs:f?-5. 

[0 0 4 2] 

o£ y, jtt#*fcttfi*fcfc&>f*>£SI#4 0©M^M^OH~>f7|->i:H 

j; o t^ts o ^*;^atw©«ii 6 }c#ssf t, z.<d&& mm) 

, Htffi*ft>^ii6 2lC-f^->3cmil.2:MV>r : foJ:<> rtlJCfc y H 2 # 

xsWiiati, frottsaus 6©ia«icA*it3!K*fettS*6*©iS£*iK:*y^aj 

[0 0 4 3] 

rit, M>!K*fet±®M7K*W^->^^4 o ©^Sr^tiS <fc 3 fcf 5 r £ 

liOH7») £<#MJ&&cJ: y»febfciDX*«« &7jco^lx 
lC«fc*J|&£bT, jDnx»*%flf«>«;ifc#T?g*. tfcoT, 

[0 0 4 4] 

m^s/Sic^y^bfeinx^^ »ft*$>-f#» s^a-^^HM oftic 

£B&lh*f o -ftf->£#S#4 0 tut, ?&g<Z>itV%%©£4& 
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[0 0 4 5] 

3 OT?|ft#bfcS«W©ia*K (&«) 3£^> (^2lgi&i5) 5 6^Lt 

8©»»ICff5^y F3 8 <D7kst-%m<D®Wli&Bt, (H 

3igi&§u) eo^iti^f F3 8©ia« *gfc**i**vaHWHfi 
^MttM^feRffiffiW^s -fc"^ «M*xicj;oT> ^#»K©i*v* better 

[0 0 4 6] 

K3 8CDEPIE, M{C»S6»T-A4 8©SH&&fltihS-fr, b;fr£^ 

«w©*®&i§sfebfcy***£fc#&v>. 

[0 0 4 7] 
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2 0 0 2 — 0 0 1 7 3 7 



[0 0 4 8] 

^%^fflbT=fe<fcVN 0 n^MSr^M-t^^^-e. £e>c«^&J5i£®MbTM 

^«±$:l!IM , r^^i:^^^§o ^CDlilfcltlt NaCl^Na 
2 S0 4 ^CD*'ffim> HC1^H 2 S0 4 ^©E JgtCtt, T^^-T^OT;!/ 
#yfc£©»«#«/ST?S^ «iUX<»<Z>#ttK:J:oTaiJ[a^bTffiM"r *l«J: 

[0 0 4 9] 

LT, t^iSA^OO/ttS/cmgT, ^£ b < tt, 50/tS/c m£*T> 
JgiC#£b<», 0 J . l#S/cmJg*T (ifc^itlOMQ • cmg±) Clfc 

y, inx&£#3S<fe<5#, 5oo#s/cmj«T, #*b<«, so^s/c 

mJKT. H&C^i; b< 0. 1 a S/cm^T©HfefI§:tt5l#S:t 
MtS^iit', mM©*X5i^&#Szii:^T*^Sc 

[0 0 5 0] 

SSWi:iin:*«3 2^^1113 4 fcCDlfiftOf *>£lft#4 0 
tfdi:^ ^X3&K&*IBK:iftJt3«J:3K:b*0%S 0 o*y, jBtt#«ftft; 
^WSUXtt, M^^^^m^^^V^^DX^^^-fb^ffiS^MiciS 



fBIiE4# 2003-3006540 



£p 2002-0 01737 ^ 
• flSffiJKffllT* 10" 7 mol/L BSS^iDXHiJS^©^ 

[0 0 5 1] 

, as*w©^if^i&ofett**fc»aM*©an« t ^y*<. *«^®t*<z>m^ 

[0 0 5 2] 

KIt£&£o £*UC*fOT, -f:tf->3S&#4 0 £g«WJCg^3i±££> tt&& 
[0 0 5 3] 

«, 3 o <D±mMmmz u > 8 o 
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20 02 — 001737 

U (H»M«) 8 2i:««6 8«)llWii:«clftl« , r*J:'5K:b'rv^s. 
[0 0 5 4] 

8 2#, ssw^mmhc^t, mxitmsK^-tmwNfDmmK. 

M K3 8 £TP$£-&> 116 8 ^^LTiHX«® 8 4 fctfc/j* 8 2 

tClIPfg HiC^|g&T-A4 8£^gfr£irr, tW^vKS 8 

^IttloMfrSitrS. IH^IC iSft;^7 0KiJ:yiS«Wi:««»S 6£<Z>|^tc 

[0 0 5 5] 

■ ^-*S:^«)R|tfflfM57 2K!A*bTfeSS, ^-^ 0*1 MM») 44^ 

) 5 6l:^btiiiir-.A4 8 (DffiWjlZftomm^y K3 8©^K^lRl©^i&^ 
ft, (H3|gi&aS) 6O^ltiI^^K3 8 0|lli Mft^-e 

[0 0 5 6] 

tt, 3HRW«:±lftI8 (7i^f^7^) IcMMMT* 1 o 0 fc, r 
©3£*«l#aSl 0 0<Z>±#{Cffi«£*lfc> R««*fcttRfm©ftIX««l 0 2 

t^ic^tpsni^wi o 4<©jfeSBic3fi«ssn, mxmrni o 2<o^®ictt-r^-> 
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0 0 2-0 0 1 7 3 7 ^ 

iii,0 2it ^m^Mm^n^^^mr^vr^m^m m^*?) ©i*r 

[0 0 5 7] 

icstlgstK d<z>ispf£#;i o 8&, *«^#§pi o oT*#^pbfe««wiiiiix« 
«i o 2t^x^i^iic^M«r$-&-5SiSI&BPi:bT(Z)^-^ i i oammiz 

wntoJinmi o 2 £*Y%mzwttmM2&z%i2mMm£Lr(D*e-* 1 1 

4©|g«;{C#oTY^I^iC^l&-r§Y^7 :: -^l 1 6iiS:ftSX-Yr-^V 
l l soDiiMlcmfttf^Tv^o 

[0 0 5 8] 

•ebt, ill 2 ©©^M^^^^SSE^^itixm^i o 2jcfg»StiH BBS 

frbMTf&mmz* mutisms (b) tc^-r, s*wtc^^nfedBi!i6^t©.^ 

[0 0 5 9] 

r<Z)«^X^giCli, Stt^aP 1 0 OT*^bfeS«Wi:iIIX«Sl 0 2 

gp) 1 1 o;su>^-# (fg2igift§p) 1 1 4 24^ 

m^ti-o^,, -r&fct^ me*©^-* (Jigtsgp) 110, ihsj, mm 

[0 0 6 0] 

-Yffi^&t^IS&^PMfc&U g3P®lCIl:£^S:£fa£Z$ft£bfcX, Y, 

zffi«icfews*jffiSja*e©iirxi&©^ (x, y, z x ) strau z.<Di&fc 

7 s - # SrMfUMP 1 2 4 fC> £©Jffi«j&T?© iftflDX®©^© BW^Rf*- 
* (x, y, Z 2 ) %$fc«!l«fll 2 4&CA#U 35 JC, ^^^i0X5t^©# 
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^p2 0 0 2-0 0 1 7 3 7 

SicMWBP 12 4 IcA^fl-^o 
[0 0 6 1] 

K&V2>zmJj$m$ax.Mz x -z 2 r©inx*z 1 -z 2 ^e>=B-^ 

(ttiBMO no^-ni4 (^2ibi&) ^itiiwioo 

g|S)110, 1 1 4lCA^JbT, Z.i&t><D&^:-& 1 1 0, 114& 

[0 0 6 2] 

\ms (b) ic^, (Sinxgp) nhxmme^^ht^mm 

wzmwL&mti o o u #ttx«^i o 2<Dmmz.T&m-it=.j*y& 
&fo i o 6 zmm&mm (±m) Kmmz-®z>-t)\ ^tcitm.m^^ zco&mx 
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